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[Title of the Invention] FOCUS SETTING METHOD AND OPTICAL DISK 
DRIVING DEVICE 
(57) [Abstract] 

[Object] To provide a method of setting a focus by which data 
can be accessed in a short time in a two-layer optical disk 
driving device, and provide an optical disk driving device 
having the method of setting a focus. 

[Solving Means] The method comprises confirming the passing of 
a first layer of a focus point by a focus error signal from the 



first layer, and then turning ON a focus servo. The composition 
allows the passing of the first layer to be confirmed by the 
focus error signal of the first layer, and thus allows the focus 
servo of a second layer to be started directly by the focus error 
signal of the second layer without starting the focus servo of 
the first layer. As a result, there can be obtained the method 
of setting a focus by which a time required until the data read 
of the second layer is shortened, and the optical disk driving 
device . 
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[Claims] 

[Claim 1] A method of setting a focus of an optical disk 
comprising a disk rotating step of rotating a two-layer optical 
disk in which an optical pit having recording information is 
provided on the two layers, a surface layer side and an inner 
layer side thereof by a spindle motor; an information reading 
step of focusing a laser beam on said two-layer optical disk 
by a pick up to reproduce the recorded information; and a servo 
controlling step of performing the servo control of a focus of 
said pick up on the basis of an output of said information reading 
step and of performing the servo control of a revolution speed 
of said spindle motor, characterized in that: 

said servo controlling step is performed such that after 
said information reading step detects that a focus point has 
passed a first layer, the servo control of said focus is turned 
ON. 

[Claim 2] An optical disk driving device comprising a two-layer 
optical disk in which an optical pit having recording 

♦ 

information is provided on the two layers, a surface layer side 
and an inner layer side thereof; a spindle motor of rotating 
said two-layer optical disk; a pick up of focusing a laser beam 
on said two-layer optical disk to reproduce the recorded 
information and output the information as an RF signal; an RF 
signal amplifying means of amplifying said RF signal; a servo 
means of performing the servo control of said focus on the basis 
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of an output of said RF signal amplifying means and of performing 
the servo control of a revolution speed of said spindle motor; 
and a controlling means of controlling the entire of the optical 
disk driving device, characterized in that: 

said controlling means is performed such that after said 
pick up detects that a focus point has passed a first layer, 
the servo control of said focus is turned ON. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
relates to a method of setting a focus which is more effective 
with respect to a second layer, and to the optical disk driving 
device, in an optical disk driving device of driving a two-layer 
optical disk. 
[0002] 

[Prior Art] Recently, with the development of the 
large-capacity technology of optical disks, the structure of 
optical disks has been provided not only of single layer but 
also of two layers. Hereinafter, there will be explained a 
method of setting a focus in such two-layer optical disks. 
[0003] Fig. 5 is a flowchart showing a method of setting a focus 
in a conventional two-layer optical disk; Fig. 6 is a diagram 
showing a timing wave form of a focus error signal: and Fig. 
7 is a diagram showing a relationship in position between an 
optical disk and an objective lens when a focus is set in a 



conventional two-layer optical disk. In the figure, numeral 
2 designates a two-layer optical disk in which an information 
recording layer is of a two-layer structure; numeral 11 
designates a pit on which information has been recorded; numeral 
12 designates a laser diode; numeral 13 designates an objective 
lens; and numeral 14 designates a focus driving coil of driving 
the objective lens 13 in vertical direction of the two-layer 
optical disk 2. 

[0004] First, in an initial state of Fig. 7, when a reproduction 
command of the two-layer optical disk 2 is issued, the laser 
diode is caused to be emitted (step 1) , and thereafter, the focus 
driving coil 14 is driven to move the objective lens 13 within 
a predetermined moving range (step 2) . At this time, the moving 
range of the objective lens has been previously set such that 
the position of the objective lens 13 corresponding to a focus 
point of a light beam is present within the moving rang. 
[0005] Parallel with step 2, a control circuit (its illustration 
omitted) turns ON a focus servo (step 3) . A focus error signal 
of the first layer (which exhibits a wave form A in Fig. 6, and 
is compounded from a reproduced RF signal) detected during the 
movement of the objective lens 13 is monitored to detect whether 
or not the objective lens 13 has reached a position 
corresponding to a focus point of the first layer. When a fact 
that the objective lens 13 has reached a position (point B of 
Fig. 6) corresponding to a focus point has been detected (step 



4, a first layer setting state in Fig. 7), the focus servo of 
the first layer is started by the use of the focus error signal 
of the first layer as a control signal (step 5) to perform the 
data read of the first layer. 

[0006] Then, when the data read of a second layer is performed, 
after the start of the focus servo of the first layer at step 

5, a focus jump is performed to a position (point D of Fig. 6) 
of a focus point of the second layer (step 6, a movement of stroke 
d of the objective lens 13 in a second layer setting state of 
Fig. 7) , and the focus servo of the second layer is started by 
the use of the focus error signal (wave form C of Fig. 6) of 
the second layer as a control signal (step 7) to perform the 
data read of the second layer (step 8) . 

[0007] 

[Problems to be Solved by the Invention] However, in the method 
of setting a focus in the above-mentioned conventional 
two-layer optical disk, when the data read of the second layer 
is performed, the focus servo of the first layer is started once 
by the use of the focus error signal of the first layer, and 
then a focus jump is performed to start the focus servo of the 
second layer by the use of the focus error signal of the second 
layer. Hence, as a result, a time has been required until the 
data read of the second layer. 

[0008] Then, in the two-layer optical disk driving device, it 
has been required that data can be accessed in a short time. 



[0009] The present invention has been made to solve the 
above-mentioned conventional problems and it is an object of 
the invention to provide a method of setting a focus by which 
data can be accessed in a short time even in an optical disk 
driving device of a two-layer optical disk, and provide an 
optical disk driving device having the method of setting a 
focus ♦ 

[0010] 

[Means for Solving the Problems] In order to achieve the object, 
the composition of the present invention is made such that an 
object lens is brought close to a two-layer optical disk, and 
the passing of a first layer of focus point is confirmed by a 
focus error signal from the first layer, and then a focus servo 
is turned ON. 

[0011] With the composition, the passing of the first layer can 
be confirmed by the focus error signal of the first layer, and 
thus, the focus servo of a second layer can be started directly 
by a focus error signal of the second layer without starting 
the focus servo of the first layer. As a result, there can be 
obtained the method of setting a focus by which a time required 
until the data read of the second layer is shortened, and the 
optical disk driving device. 
[0012] 

[Mode for Carrying out the Invention] The invention according 
to claim 1 of the present invention is a method of setting a 



focus of a second optical disk comprising a disk rotating step 
of rotating a two-layer optical disk in which an optical pit 
having recording information is provided on the two layers, a 
surface layer side and an inner layer side by a spindle motor; 
an information reading step of focusing a laser beam on the 
two-layer optical disk by a pick up to reproduce the recorded 
information; and a servo controlling step of performing the 
servo control of a focus of the pick up on the basis of an output 
of the information reading step and of performing the servo 
control of a revolution speed of the spindle motor, wherein the 
servo controlling step is performed such that after the 
information reading step detects that a focus point has passed 
the first layer, the servo control of said focus is turned ON, 
the method having a function that the focus servo of a second 
layer can be started directly by a focus error signal of the 
second layer without performing the focus servo of the first 
layer . 

[0013] The invention according to claim 2 of the present 
invention is an optical disk driving device comprising a 
two-layer optical disk in which an optical pit having recording 
information is provided on the two layers, a surface layer side 
and an inner layer side; a spindle motor of rotating said 
two-layer optical disk; a pick up of focusing a laser beam on 
the two-layer optical disk to reproduce the recorded 
information and output the information as an RF signal; an RF 



signal amplifying means of amplifying said RF signal; a servo 
means of performing the servo control of the focus of the pick 
up on the basis of an output of the RF signal amplifying means 
and of performing the servo control of a revolution speed of 
the spindle motor; and a controlling means of controlling the 
entire of the optical disk driving device, wherein the 
controlling means is performed such that after the pick up 
detects that a focus point has passed the first layer, the servo 
control of the focus is turned ON, the device having a function 
that the focus servo of a second layer can be started directly 
by a focus error signal of the second layer without performing 
the focus servo of the first layer. 

[0014] Hereinafter, embodiments of the present invention will 
be explained according to drawings. Fig. 1 (a) is a block 
diagram of an optical disk driving device in one embodiment of 
the present invention. Fig. 1 (b) is a detail view of section 
A of Fig. 1 (a) . 

[0015] In the figure, an optical disk driving device 1 has a 
two-layer optical disk 2 of a two-layer structure in which a 
pit 11 having recording information consists of two layers; a 
spindle motor 3 of rotating the two-layer optical disk 2; and 
a focus driving coil 14 of driving an objective lens 13 such 
that the laser diode 12 caused to emit is focused through the 
objective lens 13 on the pit 11 having recording information. 

[0016] In order to process the read information, the device 1 
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also has a pick up 4 of reading the recorded information of the 
rotating two-layer optical disk 2 to output the information as 
an information signal (RF signal); an RF amplifier section 5 
of amplifying the RF signal to output the signal as an RF 
amplifying signal; a decoder section 6 of converting the RF 
amplifying signal into a binary signal to separate a frame 
synchronizing pattern, then performing EFM demodulation and 
signal processing such as an error correction and the like, and 
then outputting the signal as a reproduced data from the RF 
amplifying signal; an interface section 7 of establishing an 
interface between the optical disk driving device 1 and an 
external host computer and the like for the reproduced data of 
the decoder section 6. 

[0017] In order to operate the entire of the optical disk driving 
device 1, the device 1 further has a servo section 8 of performing 
a focus servo, a tracking servo, a carriage servo and a spindle 
servo on the basis of the output signals of the RF amplifier 
section 5 and the decoder section 6; a control section 9 of 
controlling the entire of the optical disk driving device 1; 
and a display operation section 10 of performing the 
input/display of various data on the basis of the control of 
the control section 9. 

[0018] Hereinafter, the focus setting operation of the 
two-layer optical disk 2 in the optical disk driving device 1 
thus composed will be explained according to drawings. 



[0019] Fig. 2 is a flowchart showing a method of setting a focus 
of the two-layer optical disk 2 in one embodiment of the present 
invention; Fig. 3 is a diagram showing a timing wave form of 
a focus error signal of Fig. 2; and Fig. 4 is a diagram showing 
a relationship in position between the two-layer optical disk 
2 and the objective lens 13 when a focus is set. 
[0020] First, when a reproduction command of the two-layer 
optical disk 2 is issued by operating the display operation 
section 10, the control section 9 causes the laser diode 12 
provided in the pick up 4 to be emitted (step 1, in an initial 
state of Fig. 4). Thereafter, a focus actuator (its 
illustration omitted) is driven by the focus driving coil 14, 
and thereby the objective lens 13 is caused to be moved within 
a predetermined distance in the vertical direction with respect 
to an information recording surface of the two-layer optical 
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disk 2 (step 2) . At this time, it is assumed that a previ 
adjustment is performed such that the focus point of a light 
beam is present within the movement of the objective lens 13 
by the focus actuator. 

[0021] At this time, simultaneously, the control section 9 
monitors a fist-layer focus error signal (a signal wave form 
A of Fig. 3) detected during the movement of the objective lens 
13, and detects the period of time in which a slice level voltage 
F for the detection of the fist-layer focus error signal becomes 
larger than the signal wave form A (step 3) . 
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[0022] Further, it is assumed that a previous setting is 
preformed such that the slice level voltage F is within the 
amplitude of the signal wave form A, and is smaller thanja focus 
servo reference voltage E]_, that is: 
|F| < I A I , and 

F < Focus servo reference voltage E. 
[0023] Thereafter, the focus servo is turned ON at the time when 
again detecting a point exhibiting: 

Signal wave form A > Slice level voltage F for detection 
of fist-layer focus error signal (step 4) . 

[0024] Then, when a second-layer focus error signal C (a signal 
wave form C of Fig. 3) detected during the movement of the 
objective lens 13 is monitored, and a fact that the objective 
lens 13 has reached a position corresponding to a focus point 
of the second layer is detected (step 5, see the point D of Fig. 
3 and the second layer setting state of Fig. 4) , the focus servo 
of the second layer is started by the focus error signal C of 
the second layer as a control signal (step 6) , and the data read 
of the second layer is performed (step 7) . 
[0025] 

[Effects of the Invention] As described above in detail, 
according to the present embodiment, the object lens 13 is 
brought close to the two-layer optical disk 2, and a fact that 
the focus point has passed the first layer is confirmed by the 
focus error signal of the first layer, and then the focus servo 



is turned ON, whereby the focus servo of the second layer can 
be started directly by the focus error signal of the second layer 
without performing the focus servo of the first layer, and thus, 
a time required until the data read of the second layer can be 
shortened. 

[Brief Description of the Drawings] 

[Fig. 1] (a) A block diagram of an optical diskdriving device 
in one embodiment of the present invention. 

(b) A detail view of section A of Fig. 1(a) . 

[Fig. 2] A flowchart showing a method of setting a focus of a 
two-layer optical disk in one embodiment of the present 
invention . 

[Fig. 3] A diagram showing a timing wave form of a focus error 
signal of Fig. 2. 

[Fig. 4] A diagram showing a relationship in position between 
the two-layer optical disk and an objective lens when a focus 
is set. 

[Fig. 5] A flowchart showing a method of setting a focus in a 
conventional two-layer optical disk. 

[Fig. 6] A diagram showing a timing wave form of a focus error 
signal. 

[Fig. 7] A diagram showing a relationship in position between 
an optical disk and an objective lens when a focus is set in 
a conventional two-layer optical disk. 
[Description of the Reference Numerals] 
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1. Optical disk driving device 

2. Two-layer optical disk 

3. Spindle motor 
4 . Pick up 

5. RF amplifier section 
6- Decoder section 
7. Interface section 
8- Servo section 

9. Control section 

10. Display operation section 

11. Pit 

12. Laser diode 

13. Objective lens 

14. Focus driving coil 
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Fig. 4 

1. Second layer 

2. First layer 

3. Initial state 

4 . Lens drive 

5. Second layer setting state 
Fig. 1 

1. RF amplifier section 

2. Decoder section 

3. Interface section 

4. To host computer 

5. Servo section [Focus servo Tracking servo Carriage 
Spindle servo] 

6. Control section 

7. Display operation section 

8. Second layer 

9. First layer 



Fig 
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10. 



Reproduction command of two-layer optical dis 



11. 



Laser diode emission 



12. 



Step 1 



13. 



Focus actuator drive 



14. 



First layer focus error signal detection 
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15. Focus servo ON 

16. Second layer focus point detection 

17. Second layer focus, servo start 

18. Second layer data read 

Fig 5 

19. First layer focus point detection 

20. First layer focus servo start 

21. Focus jump 

* 

Fig. 3 

22. A: First layer focus error signal 
B: First layer focus point 

C: Second layer focus error signal 

D: Second layer focus point 

E: Focus servo reference voltage 

F: Slice level voltage for detection of first layer focus error 
signal 

23. Step 1 through 2 
Fig. 7 

1. d: Focus jump amount 
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